Purpose This study aimed to examine the following questions: to what extent do patients and caregivers perceive their family members to be avoidant of communication regarding patient's cancer, and to what extent do these perceptions interrelate; and how do such perceptions influence their own and each other's communication behaviors, communication outcome, mental health, and quality of life.
Introduction
Cancer has become a chronic disease characterized by long-term management and ambulatory care. Therefore, constant interaction between patients and caregiver is becoming increasingly important, and the role of the caregiver is becoming crucial for optimal cancer care. Strong communication between patient and caregiver is vital for the success of this relationship; however, the role of communication in patient outcomes is only now beginning to be recognized [1] .
Previous studies have found that patients and caregivers often do not communicate openly about cancer. Namely, both parties tend to hide concerns and fears from the other [2] [3] [4] [5] [6] [7] , even if both consider the relationship to be highly satisfying [5] . Both patients and caregivers want to protect each other from psychological distress, and many caregivers believe that it is harmful for patients to discuss the negative aspects of their illness [5, [8] [9] [10] . Furthermore, some caregivers avoid such discussion due to their own fear about cancer [11] .
Prior studies have consistently demonstrated that higher levels of open communication between patients and caregivers show an association with positive psychological outcomes, whereas avoidance of family communication may have a negative impact on both parties [2, 9] . Such studies investigated the openness of communication regarding cancer, measured by either the patient or caregiver self-reported experience or perception of experience [2, 9, 10] . Given that a direct observation of actual communication avoidance between patients and caregivers would not be feasible, selfreport of one's own perception of communication avoidance may offer some information about actual communication [12, 13] . In addition, it is one's own perception of communication that may influence future behaviors in cancer management and may ultimately influence health outcomes. However, family communication as perceived by patients may differ from patient communication as perceived by family members. Thus far, researchers have not granted systematic attention to communication avoidance between patients and caregivers [12, 14] . Moreover, mutual influence of communication avoidance as perceived by patients and caregivers on each other's outcome has been rarely examined [15] .
In addition, the majority of previous studies have focused on breast and prostate cancer patients and their married partners in Western countries [1] , and many are limited by qualitative designs, with relatively small sample size. Therefore, a quantitative research that focuses on diverse relationships, larger sample size, and diverse ethnic backgrounds is necessary.
This study expands upon previous work by investigating the following research questions: (1) 
Materials and Methods

Study design and subjects
This study was conducted as part of Cancer Patient Experience (CaPE) Study, which is an annual nationwide survey of cancer patient experience in Korea. In 2011, the study was conducted with patient-caregiver dyads, to explore medical care and treatment views of cancer patients and family caregivers. The National Cancer Center and the nine government-designated Regional Cancer Centers in Korea participated in the survey. The study was approved by the Institutional Review Board of the National Cancer Center, Korea.
Patients accompanied by family caregivers in outpatient waiting areas or inpatient wards were recruited for this study and provided explanations of the purpose and procedure of the survey. Inclusion criteria for patients were as follows: (1) over 18 years of age, (2) cancer diagnosis, (3) currently receiving cancer treatment or follow-up care, and (4) physically and mentally healthy to complete the study questionnaire. Inclusion criteria for caregivers were as follows: (1) an accompanying family member of a cancer patient and (2) over 18 years of age.
Patient-caregiver dyads were enrolled when both the patient and family member agreed to participate. We approached 1,299 dyads and enrolled a total of 990 (participation rate, 76.2%) cases. Consenting patients and their family members were instructed to independently complete the questionnaires in a separate area to avoid influencing their answers. Medical baseline data, including primary cancer diagnosis, Surveillance, Epidemiology, and End Results (SEER) stage, and time since cancer diagnosis, were retrieved from hospital information systems at the participating centers.
Measures
To examine the dyadic interaction, we developed linked patient and family member questionnaires. Both patients and caregivers were administered with the Family Avoidance of Communication about Cancer (FACC), which was originally Values are presented as number (%) unless otherwise indicated. SD, standard deviation; SEER, Surveillance, Epidemiology, and End Results.
developed for patients with breast cancer [13] . We adapted the sentences to make it suitable for caregivers. The original authors of FACC suggested measuring both patient and caregiver perceptions of avoidance in order to determine the optimal focus for interventions [13] . The FACC scale is a single construct measure, and consists of five items that measure the individual's perception of the extent to which his/her family avoids talking about the cancer experience. Each item is measured on a 5-point Likert scale (1, less avoidance; 5, more avoidance), and its score was transformed to range from 0 to 100. The FACC score of individual patients is calculated as the mean score for each item. The Cronbach's alpha for the original version was 0.92. The present data produced a similar internal consistency coefficient, 0.88 and 0.92 for patient and caregiver, respectively. We also measured self-reported communication behavior of disclosure and holding back, each by a single item measure [4, 15] . Disclosure was measured by asking the respondent to answer the sentence, "I do honestly disclose my feelings, emotions, and thoughts about cancer to my family/the patient" on a 5-point Likert scale (1, never; 5, definitely). Holding back was probed by the following question: "Do you hide anything about your/the patient's status from your family/the patient?" This question was answered by a yes/no and scored dichotomously.
We used four outcome measures. The 18-item Cancer Communication Assessment Tool for Patients and Families (CCAT-PF) scale, which measures communication difficulty between patients and caregivers, was administered to examine communication outcomes [16] . The Hospital Anxiety and Depression Scale (HADS) was used to measure both patient and caregiver depression and anxiety. The European Organization on Research and Treatment on Cancer-Quality of Life Questionnaire core module (EORTC QLQ C30) and Care- Values are presented as mean±standard deviation or number. Higher score reflects higher levels of avoidance (range, 0-100). giver Quality of Life Scale were used to measure the quality of life of patients and caregivers, respectively.
Statistical analyses
Descriptive statistics for patient and family caregiver responses were obtained. The extent of concordance between patient-and caregiver-perceived FACC was determined by the Spearman's rho. Analyses were performed to examine the relationship between patient-and caregiver-perceived FACC and self-reported communication behavior, i.e., disclosure (by spearman correlation) and holding back (by independent t test).
A series of multivariable linear regression analyses were conducted to examine the influence of patient-and caregiverperceived FACC on communication, mental health, and quality of life. As the correlation between patient-and caregiver-perceived FACC was low (0.23), both were included in a multivariable model along with other covariates (both patient's and caregiver's age, sex, educational level, cancer stage, and caregivers' relationship to patients), which was selected based on both theoretical background [17, 18] and statistical associations with outcome variables in our data.
Assumptions for linear regression were tested by residual plots. All statistical analyses were conducted using the STATA ver. 12.0 (Stata Corp., College Station, TX), and p-values of < 0.05 was considered statistically significant. Table 1 shows the sociodemographic and health status characteristics of the 990 patient-family dyads. Patients' average age was 59.5 years and were slightly more likely to be female (53.6%) than male. The majority of patients (60%) had their diagnosis less than a year, and slightly more than half were in the initial treatment phase (56.8%). Caregivers were somewhat younger, better educated, more likely to be female, and more financially secure. Slightly more than half of caregivers (54.9%) were spouses, 18.7% were adult children, and 14.7% were parents of the patient. Sum of individual CQOL domain is not 140 as not all 35 items load on a domain.
Results
Baseline characteristics
Patient-and caregiver-perceived family avoidance of communication about cancer
The mean scores of patient-and caregiver-perceived FACC were low at 10.9 and 15.5, respectively. However, the standard deviation was relatively high, with 15.5 and 17.5 on a 0-100 scale. Caregiver-perceived FACC was larger than that of patients (p < 0.001, paired samples t test). Concordance between patient-and caregiver-perceived FACC was low with the Spearman's rho of 0.23 (Table 2) .
Associations with communication behavior
Patient-perceived FACC was associated with lower levels of disclosure and holding back communication behavior of patients, and the same was true for caregivers (all p < 0.001). Patient-perceived FACC was associated with caregiver holding back (p < 0.001), but not with disclosure. Caregiverperceived FACC was not associated with patient's disclosure or holding back (Table 3 ).
Influence on communication, mental health, and quality of life outcomes
Summary statistics of outcome variables are presented in Table 4 . In a multivariable analysis, both patient-and caregiver-perceived FACC were independently associated with communication difficulty as measured by CCAT-PF (both p < 0.001). Patient-perceived FACC was associated with all domains of patient's own mental health and quality of life, and the same was applied for caregiver-perceived FACC, except for financial concern domain. Patient-perceived FACC was significantly correlated with caregiver's depression level and all domains of caregiver quality of life (all p < 0.05). Caregiver-perceived FACC was not associated with patient mental health or most domains of quality of life, except for a non-significant but noteworthy association with patient depression (p=0.094) ( Table 5 ). 
Discussion
Communication is a transactional process in which individuals create, share, and regulate meaning. Given that research on communication between cancer patient-caregiver dyads has been sparse to date, our data offers an advantage of investigating both patients and caregiver-perceived FACC simultaneously, and analyzing the mutual influence on patient and caregiver outcomes.
In general, contrary to our expectations, the level of perceived avoidance between patients and caregivers about cancer was found to be generally low. Unlike earlier studies performed in the 20th century [5] [6] [7] , recent studies similarly showed relatively low prevalence of perceived family avoidance of communication [13] and consequently high levels of disclosure with one another [19] . However, there were wide variations between families in their reports of avoidance level, indicating that a minority of patients or caregivers acknowledged substantial communication difficulties [13] . The mean FACC scores were lower than those reported from the original validation study (10.9 vs. 13.2), in which the tool had been administered to patients with advanced lung cancer and their families [13] . This may be due to the inclusion of relatively healthy cancer patients and their caregivers in the present study. Specifically, family communication becomes tense as the disease progresses in severity [9] . Although we did not intentionally exclude terminally ill patients, most patients were recruited from ambulatory setting, and were often in treatment or follow-up. Another possible explanation could be cultural difference. In an Israeli study, caregivers born in Europe or America displayed significantly more communication difficulties with patients compared to those born in Israel and Asia/North Africa [10] . Individuals from non-Western cultures tend to be more family-oriented, and show emotional co-dependence and strong relationships between family members. Such cultural factors may have reduced avoidance behaviors in our sample. Interestingly, caregivers' perceived level of communication avoidance was higher than that of patients. Similarly, in geriatric populations, it has been reported that caregivers experienced more difficulty in discussing patients' illness than the patients themselves (37.3% vs. 22.3% for caregivers and patients, respectively) [20] . In a study of gastrointestinal cancer patients that investigated self-reported disclosure and holding back behavior, patients showed lower degree of disclosure (2.79 vs. 3.59, on 0-5 scale) and similar level of holding back regarding cancer-related concern (1.19 vs. 1.03) [15] . Caregivers often have more concerns regarding the patients' health status and feelings than the patient, and thereby avoid discussions with patients for this reason [5] .
There was weak concordance between patients and caregivers in their perceptions of FACC. It seems to be quite natural that patients and caregivers frequently have different perceptions regarding the openness of communication within a given family. Bachner and Carmel [9] showed that caregivers' perceived level of open communication is explained mostly by the caregivers' own characteristics, such as optimism, self-efficacy, and their own fear of death and dying. This implies that the perceived level of avoidance may be influenced more by personal characteristics than actual communication. Similarly, in a geriatric study with 162 patient-caregiver dyads, an agreement with the statement about the perceived difficulty in talking about patient's illness was low, with a kappa value of 0.192 [20] . In a study of gastrointestinal cancer patients, correlation between patient and spouse were 0.25 (p=0.09) for disclosure and 0.26 (p=0.08) for holding back [15] . This means that openness of family communication during cancer trajectory should be evaluated from the perspective of both patients and caregivers in order to better understand the dyadic interaction. Indeed, Mallinger et al. [13] suggested interventions to facilitate open communication in the event that both patients and caregivers perceive high avoidance and interventions to help the patient evaluate his or her expectation in the event that only the patient perceives high avoidance. However, optimal use of dyadic evaluation in interventions should be evaluated in future research.
For both patients and caregivers, self-perceived FACC was associated with their own non-disclosure and holding back communication behavior. This indicates that if one perceives an avoidant atmosphere within their family, they refrain from open communication. However, patient-and caregiverperceived FACC was not generally associated with each other's communication behavior, except for a significant association between patient-perceived FACC and caregiver holding back. In this case, it is likely that patient's caregiver is actually holding back some information regarding the patient's status, and the patient is likely to recognize it [21] .
In our examination of the influence of perceived FACC on communication, both patient-and caregiver-perceived FACC were independently associated with communication difficulty, as measured by the CCAT-PF. This means that FACC perceived either by the patient or caregiver reflects communication problems within the family, and the health care professionals should view the family as a "unit of care" in their effort to improve family communication [1, 22] .
Both patient-and caregiver-perceived FACC was associated with their respective mental health and quality of life. This is not surprising and is in line with previous studies. Specifically, patient-perceived avoidance has been associated with patient low self-esteem, depression, and negatively associated with well-being [23, 24] . Caregiver-perceived avoidance has been reported to be associated with caregiver's depression level [9] , emotional exhaustion [9] , and caregiver burden [20] . It is likely that mutual communication acts as an important facilitator of individual emotional adjustment [3] and early mutual recognition of the problem [8] [9] [10] .
Patient-perceived FACC was significantly correlated with the caregiver depression level and quality of life. In addition, although non-significant, there was a nevertheless noteworthy correlation between caregiver-perceived FACC and patient depression. In other words, each party's perceived FACC affect other party's psychological health and quality of life suggesting the importance of an open communication between patients and their families regarding their thoughts about cancer [10] . While Porter et al. [15] concluded that there was only limited support for their hypotheses that patient disclosure would be positively associated with spousal adjustment, there were significant correlations between patient holding back and spouse level of avoidance of thought and reminders of patient's cancer, and between spouse disclosure and improved doctor-patient relationships. Further research is necessary to investigate the influence of patient and caregiver communication perception and behaviors on each other's adjustment and health outcomes.
Several limitations of the present study should be acknowledged. First, it is not possible to determine the causality from this cross-sectional study. However, it is likely that these associations are bidirectional in nature, as suggested in a previous study [15] . While it is possible that patients with fewer symptoms and better quality of life, and caregivers with lesser burden and better quality of life may feel less restricted in disclosing their thoughts and feelings related to their cancer experience, it is also plausible that such disclosure can increase intimacy in their relationship, and consequently aid in the adjustment process [15, 23] . Second, like most prior research, we considered only one family member, perceived as the primary caregiver, as the subject of our research, and could not consider the interconnectedness between multiple family members [1] .
Conclusion
Despite the limitations, our study imparts important implications for future development of dyadic models in cancer communication research and practice. Our findings suggest that future research would benefit from the measurement of perceived avoidance of cancer communication from both patients and caregivers to depict a more comprehensive understanding of the caregiver-patient dynamic. In addition, our findings suggest that openness to communication may be a key modifiable target for future family intervention aimed at improving mental health and quality of life for patients, caregivers, and family members. Opennessenhancing interventions at the family level that target both patients and caregivers are warranted to facilitate effective communication concerning the cancer process. Ultimately, this may prove beneficial for optimal outcomes and heightened well-being for both patients and their caregivers [25] .
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